Precession transmission electron microscopy (PTEM) is currently a very "hot" topic [1] . One of its major applications is orientation mapping. While conventional electron backscattered diffraction (EBSD) and transmission Kikuchi diffraction (TKD) [2] rely on Kikuchi pattern analysis, PTEM (ASTAR system by Nanomegas) acquires micro-diffraction patterns for orientation information. Therefore, even though both methods work in most samples, it is possible that for certain samples PTEM may have an advantage over the EBSD/TKD technique.
TKD was carried out on low-temperature nitrided ferrite in 17-7 PH stainless steel. As shown in Fig. 1 , two ferrite grains were identified in the cross sectional TEM foil. As the sample free surface is to the left of the foil, the two ferrite grains are at different depths in the nitrided layer, and thus subject to different amount of deformation. For the ferrite grain deeper in the layer (on the right), which is subject to a lower deformation, TKD could identify almost the entire ferrite grain. However, the ferrite grain closer to the free surface (on the left) cannot be identified at all, due to a much higher lattice deformation. In the highly deformed ferrite grain, the Kikuchi pattern from the grain was completely smeared out and thus could not be indexed by the software. This suggests the limitation of TKD on the highly deformed microstructurse. Such deformation is more related to the microscopic lattice deformation, rather than the macroscopic deformation, such as White Etched Areas observed in low-carbon steels after dynamic loading conditions [5] .
The same TEM foil was characterized by PTEM. Fig. 2 shows that both of the ferrite grains were successfully indexed. There are still regions in the ferrite cannot be indexed due to the distortion in diffraction patterns from the deformed ferrite grain. This is illustrated in the reliability map (Fig. 2b) ; the ferrite grain with higher deformation has a lower reliability compared to that of ferrite deeper in the material. Therefore, in the case of heavy deformed microstructures, PTEM has an advantage over TKD. 
